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[»*3C 1 1 ] tfflSaffi^K** ©tttt^CDiRKtf, 1 ^*%~ 6 5 

3ft#Sc. 

©iSd? - a^ateftaSBS^iS «: ffl V* T S» L r 8: »a -T * ifiHH 5 - - 

att^-n-^f*. 

t-r sw^mfMCT? ft * i t -r sit 1 5 mm^-m^-w&^m 

[«f#*l 7] ttiaa*fi^#l**%«±^**~fc&Wafc'**1ll# 

ttWJcjE-fbLTv^srttwaii-r****! 5^&in#ai 7*T?©v*-r*i** 
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IS att^tltefl: & -S 3 1 (c «fc y f^S $ tu £ i i: 5: 4: * tt 

ibis© - um+m&faosumjjmz * y - «ffi-?-tite# & & 

* fe ii» m -r s £ £ tc ± y ssig^ s ^ « ii h & * « r t & mm t + 
[»#®2 2] «fiai«^-*ifi?tt^#o«tt^iao*«K:»f3e©« 

[0 0 0 1] 
[0 0 0 2] 

[fiE*©i£fl5] 

ICfc yag^tlTVAS. flx.ll tSRn m~»f n mCDf > K 'J 7 - B, T> 
7 s "*-***! if * t~ffi%®. n m~«+ n mO&JiaMft^ipStt 
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[0 0 0 3] 
[0 0 0 4] 

(4f ffi* 5 - 8 5 7 1 6 6-335629 -S^*) , tfc»i£(Cef 

e Lopez et al. Advanced Materials, vol. 9, No. 3, pp257-260 (1997) ), fll^C 
gfci&*£(Cefe Lopez et al. Langmuir, vol. 15, pp4701-4704(1999) ), 
ffi(L. F. Chi et al. Langmuir, vol.13, pp7121-7124(1997) ), Stt#rffii£ (# 
mm 2 9 0 5 7 1 2 , #«»ffl2tfsj§i&(A«y E . Larsen et al. Nature 

, vol. 385, pp230-233(1997)), X fcf> n — ^ > ^ffi (Richard P. Van Duyne 
et al. Journal of Vacuum Science and Technology (A) vol. 13, ppl553-1558 
(1995), -fe;i/^^^(Younan Xie et al. Advance Materials, vol. 10, ppl028 
(1998)). M^B)fefbtt(USP 4451412)«<Z)«4ra*i6««^i3gatlTV^S B by^b 
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Sjwbj&h* tmm-rz nriBtttfw < , * fctttifi-f-ca^JtsKwui^***-^^* 

v> t -J) ^ "t" S ^ o fe. o 
[0 0 0 6] 

[0 0 0 7] 

±IHBWS:M^1- •State, *560Jti, ft #j£ 1 CBit* J: o tC 

SS^-fcirSXgi: *#«fc*-**#*-«1!mtte#©»!&#i&fciI# 

[0 0 0 8] 

w tc e v * r # fc±Kflf mm * t»mts-^t>z.nK.^*), 

«S?5:iIS^ri:)5:< > ■ ffiftoBMt&^sifiMi^- 

[0 0 0 9] 
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*«tt©««a:-?--e**itf, m^eriMffcjBjfcTfs**. &*a>tiMB&;g?«A* 

[0011] 

r©J;e)ft*Mi:bTii, »##4 KHJ*"*-* .fc^C. AM, ftM 

»f£^tt-£tt©«ifB ic ± *J aft* « ~ #T- £ ^ . 
[0012] 

±saif i 4 ©^fti**©* ^tcKiRanfeKSd^—tttt^n 

^ttOMjft^fffiKfe^Ttt, Steffi*** J: -ifc, ±e«tt-f-^**S:-h 

IB HF£* fcffiSS a it « ii*?, JiffiMtffi^R* * KJtffi M £ . 

[0 0 13] 

Hfi^^wSSjg^Sfcfe^Tii, ff*^6 (ciB«f &<fc-Mc _LlHl«#^4£rft 

[0 0 14] 
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, 7 (cfH*-r Sialic, -hfE«#^«j§¥«#, «tt^*«*-r««?Sifi:S» 

3 %m ££*f ©S# £ -t 5 z. £ ic j: y , aS4^y-«jWKC«Mtf- &7r 

[0 0 15] 

* fe, ±iBit #a 6 as «t rjf»#a 7 {clang u fei«d : ?~#tt : ?-«-&#©»3t* 

i&icfc^Tkfc, *#gC8K«2*t*j:3K:, z.a>TK&3-MBXifi* *?§ffi©ffl# 
**©nn-f KSMTcas iOi'JfeMffi^KiR&Mv^S^tt 

[0 0 16] 

_hfBf»#« l 8 £T'©VNf^fr©!f:£SicfBtt©i«#^-W£^« 

#, 1 nm£<±l 0 0 mfitTTf** £ LH. XJRWK^JB *:»«-?■«: 
[0 0 17] 

£<b{C, J:IB»#«9<Z>»^fcfe^Ttt. »#3U 0 IC |H*-T * J: ^ tc, ±13 
[0 0 18] 
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JK^oaKE^caiK^, l 6 5 Si%-e*4 r i: *<Jf * bv>. 

[0 0 19] 

-t^b^e^c «#^K£ bT*?§•l4flE# 
[0 0 2 0] 

±iSlff#fll 1 2 #iCft#ai 3iClB*f 5£e>tC ilBflS^Wftfe 

X d^ft K ic H S ft -t Z> m& T* % tK* © T- * * £ i: * b v % T- * £ . 
[0 0 2 1] 

1 3 ^T'©V^-ftl^©lf#*}cS3«©l«^-^(^tt-&fls©Kit*^?:«^T 

aaiafic b fei^f - w&^&^tt. * * . 

[0 0 2 2] 
[0 0 2 3] 
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- nm?^^. tcfev^xti, im?m9i ^ tc^^^- k #1* l t ^« s 

[0 0 2 4] 
[0 0 2 5] 
[0 0 2 6] 

ffi w tc w t smm tf&m w k ^ 1 1 t v i s % © t ■* « r t * -t* s» & „ 

[0 0 2 7] 
[0 0 2 8] 
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[0 0 3 2] 



ffiiE#2 000-3090789 



#2000—181594 

[0 0 3 3] 
[0 0 3 4] 

*fc©W©tfUBK:Wl,Ttt. £X*WfcJC;SSftTSfc&*I 
[0 0 3 5] 



ffiSE#2 000-3090789 



#2000-181594 



[0 0 3 6] 
[0 0 3 7] 
[0 0 3 8] 

Lv*. 3©±e>&SWJ;T-©ig;9-^*M©^#&i: bT(±, xtfi/n-^-c 
x ? U - > n - > ^\ n-;bn--5^>y. -x^ v ^n-^-f 

So 

[0 0 3 9] 

&£©0.aHW«fcJ: y ^li^ffi, *»!W«CJ: USW-rfttrx !/**■>&£©« 
-Br fe v -f 9 a is y XMf&% mm £ SM*ffi ic ft* a -t* « * ^ & ffl ^ £ - £ # t* 
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tt l fe •£ tt i j: e> as**© «tt^«« fc m ^ * r t # t? * * »£© 

# ajfg 4: * 'J , tcfr ? r i: S £ *» & T- % & . 

[0 0 4 8] 

£. *y*^l/>X^*>?8?fc£'©X^*>^ rfyy*y/U«fc£©**# 
[0 0 4 9] 

±mn#*^ Jf ft, ±jfi b J: 5 Kl * U T b «! * * © ^ * * ^ 

rr-e r^hLTj hbfc©«, ^ttls^fc^rt-rsiBKB^fc**' 

bit 

[0 0 5 0] 
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1 5 ffiUff 2 000-3090789 



— #2 0 0 0-1 8 1 5 9 4 

[0 0 5 2] 
[0 0 5 3] 

$ 3 % CO 7? & 5 & , 

[0054] 

a-aAMWft^ #a»'ft*««5E : ?-, «-««j*tb* 

[0 0 5 5] 

^Mttffi^tbTtt, Au. Ag, Pd#©««E^. 
ffcbtli, CdS, CdSe, ZnS^ffiffif, £S Rfcfcfefltfi 
-f-tL/Tli. Al 2 O s , Ti0 2 , ZnO, CeO^ YgOg, S i Oj, ZrOj 
, Fe 2 O s , Ho 2 0 3 , A 1 2 0 3 /Mg OCOffi-^^-ft;^, SnOg, MgO, n 

h (C o O • A 1 2 O s ) , CuO, Mn 3 0 4 , I TO (Indium Tin Ox 

ide), ATO (Antimony Tin Oxide) m&Wti^ (.WZ-li. ^-T'Mfcfifc (M) 
SKONanoTekS/U-XHt) , I^Wfi? 4: LT tt^^Sr * U Jl/Mfi* 

. »»Hfc¥ (*) 8©mxs/'j-x mrj/'j-x) , #mmr ? v Kwm* ( 

W^##»jKU**-;1/*** U V- ymtL* IgfHb^ («0 IgcDMS 
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* u t nafi^f- & #ts:3cj£fl; b r v * « -i * y is »wiSttM & if © #ttSejeao <o % © 

[0 0 5 7] 

1 1 0 0 tf m£JlTT-fe5 r t^MWtfes. irt'Sitlfc^ S&K 

[0 0 5 8] 

[0 0 5 9] 

£ z £ ifin £ « r i: *» 6> , **» fc# & ft £ Id? - tttt^UtefltoM 
$KJ:oT&KfcSft*3Mt#ttKt8efe«KfciJi!a. fctt^i:* 
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[0 0 6 0] 

5 y, «F* b<ttl^*%~5 5fi%, #iC^*L<li3§*%-~ 

5 0§l%ffe5. 
[0 0 6 1] 

£©J:3fctt**?#imKtf^&*i**K (flltt) tt. -Lx&L£ ischial? 

[0 0 6 2] 

fea^tf -5 i i: #T? £ S . 
[0 0 6 3] 

<, *#6*J(C«U * (8 1 (2 0TCfC^W*Jt««J#, filPMSJcSBHU*^*^ 

lilSI^T'feS, ) , * * ^ (33. 2) , Tth> (21. 4), ^)V7* 
U > (7. 4 2 Gfib 2 5'C) ) , 1 , 4 (2. 3 2) ^£i£tf £ 

[0 0 6 4] 
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#*bir**JCi:bTH:. *&*tf * 
[0 0 6 5] 

[0 0 6 6] 

IS. 

[0 0 6 7] 
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xskt* k - - *tfc^ate# & t t -r s ii^ & fj e> «fc e> jc b 
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[0 0 7 1] 

x^xmmum. , «tt^«*<03-fs:*©«H ph 

, sear, da-KKjgjw*) , m^oaa (t^v-i, -f *>«p«js, 

[0 0 7 2] 

£»T?*'J, *» W T» » & ft * J: i <fc iSf «f» Kl - C L T 

3* 9, a ti fe IK ft^ - fflffi. £ » -5 d £. tt T- £ ft ^ r i: ft HI e> ^ tj* * . 

[0 0 7 3] 
[0 0 7 4] 
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tC$?£ L<1±0. 5 AtmJWTT'&5> 0 
[0 0 7 9] 

*S*i©Tftt»**5. 1 Jgt*%J«_h, #*L<ttl 0**%JW±, f#{C$?SL< 
tt3 0§a%j^±flHH^fC«^i£-tc#& • ^s«-r*ri:««^riB-e**. 2<b 

[0 0 8 0] 

*»& ffi* © M tC tf T MSw L T Jtfftl * J: "5 ft *> * tf «^T* fe & . 
[0 0 8 1] 

[0 0 8 2] 
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[0 0 8 3] 

mm - n%it^mmtbx. >*«v*fett-&#*» 

T, CdS, CdSe, ZnSft^fflfiM»*fflV^feS^f, • M 

m • m^k¥H&t bt. Pt, Au, p b&£*©:&S:|£c^- : &MV'>fea-w-£M££ 

[0 0 8 4] 

, «ttiFS:Wyi»<ii:K:J:y#6ti*#aft* («T, * 2 »#?Lft#i:-f £ 
[0 0 8 5] 

ts, refill ©#?LJC#i:bTtt, -Mizimm-tLTWHt'rJm'PWMkT 
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So 

[0 0 8 6] 

# * *?ust# & « r t #«tib t. ft s i: v > o m& * m ^ « . 

[0 0 8 7] 

J:y^**fcttttmi»5SUT«tt^«:l»*^-*X8S:ff"5ifcCJ:y#?LI(«:S: 

o 

[0 0 8 8] 
[0 0 8 9] 

tc«fe y*4h?«:Hfc£-rftJ:-3K:bT : &J:^. 
[0 0 9 0] 
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[0 0 9 1] 

««fifl't*ri:K:j:ytt«!-f-liB©Sl»tC3(Js*a*i*. Lfetfot, y 

[0 0 9 2] 
[0 0 9 3] 

<«^->j dT-feffl^. ^^%)L<«M*ns/Sic<fc ya-&s-&TM-&4t»fci* 

**T*£. -Mi^; v- 1 b < lit 'J jK'J 7 

©-f vs/r*- hS/r;i/3-;ns (7i;-jhj „ jtfy^sBiB 
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[0 0 9 4] 

3. cvd ut^mmm) v&m 

[0 0 9 5] 

*. 

[0 0 9 6] 

ft*«atJ:y^»*fett»fiii»*"r*rtfcj:y««!^&i»*-r*xssffi 

[0 0 9 7] 
[0 0 9 8] 
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o 

[0 0 9 9] 

LTtt, S i 0 2 ««^il«flctf OSKBRKC d S 5r^«W^j^ffi(c 

s i o^tttt^ftatfluoajKfcjKy - P -7i-i/>tf-i/> 

>& if jK U v - S: L feSMfi-r-* -f * * «: * »f* £ fc # T? S « . r<D® 
i »J 15 -SLA. *©£BHc«&gfc4MC&#ALfc%>©T?»o 

[0 10 0] 

*J/£&*U ^^f^ffi^im&^fS^CDtt, V**P 5 *>©•£& -oTtC^fE© 
[0 10 1] 

[0 10 2] 

(£tt#f l ) 
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(d 5M4%*^&^tf>3-^-c yy\zz. u^b^o 8 0"ct-3 o^mnm 

u *ft y 7 u )i v * * & y y *e - v A«-aK * « . wa-^oiSfls s> 7 U ;i/ V * 
w * > $ u t w * y is -a- l t v * « i: # a. & fi « . 

[0103] 

[ft 1] 

-N- (CH 3 ) 2 + C l~ + -0"Na + -» -N(CH 3 ) z + 0~- + Na + CI~ 
[0 10 4] 

list' a -& fc y u * atffi^y- - jK u stft s; yu^^rv^i? 

AS£-#©£*U^? h;i/ (A*f£|5° ) &HltCa%-r. 5/ U XWML^-ftMMm 
{C&^lgtfifCSfrgStiT^Sifc&aV*- tf-^ (fcf-*j8S4 3 1. 5nm) # 

[0 10 5] 
(H«W2) 

(^-f»fi4 2 2. 5 nm) #!J!ffl*fC»«> * fc, ®3{cr© 

r>* w b (c 33 ^ t js ja m f c @e #j u t ^ & 3 4: #5* a *i r v ^ s . 

[0 10 6] 
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0 6IC, *ft*ft£©#iM&©£#*'<$' hJl (04 :A*f*%5° , fcf-?M^ 
540. 5 nm. 05: A*f^f 4 5° , 7 3. 0 n m) £<fctf^ig 

h;i/ (06 : AjtfflO' , tT-^Jft«5 3 8.0 n m) SraVT. ^fftfc 

[0 10 7] 

©2M4%*^?K5:Xtr>=l--T-^ >^ICJ; y^&Lfc. 6 0°CT'3 O^^lg^ 
«, £©&#Sftfc3S««:«fi«2 0-3 0 n mO^iWKISffiBMfc^* U - 

(5Mjgfg (*) 13) tee o^waatbfelft, W*>X**T?+d^-r*r4: 

[0 10 8] 

(JW6M 5 ) 

[0 10 9] 
(HifcM 6 ) 

d-*-* («) 9S> MSfAP0 8 0 BKE) S:l6jl5« 1 TJBV* 

- jK u *<ft s?r u ;w y ^ ^;i/T > ^e- >f a*^k#«?j»s ft fe. 

[0 110] 
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*MP- 1 04 0 (TfifS*, BIftftS) KSaftfiiilK: «!:»;, wt* 
[0 111] 

(mmm a ) 

tfif *8«t ITBdf 5f 9 f X J S R 0 6 4 0 J S R*±§g, 

[0 112] 

Sfi3 5nm) £Mv%, 1 tH«K UTW^-fWjWK-W^-flRtt^li 

[0 1 13] 

(.mmm 1 o ) 

[0 1 14] 
(X*0f 11) 

fflV>T7i"J^fi?&SlfflU ^ifrfttfXtf, 4 0 0X:tS#*iftl:iSt5 

v\ #?LK=y<?r;i//:sfeJ««:#fc. 
[0 115] 

mmm 12) 
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HS6M1 T-Mv^^uffi^TU^^^UT^-^A 05—2 

05) £fgv\ ^f9^.S#±{ca^0. 1 5/imSJ:i;o. 6 0 » mCDjK U igffc 
iSMti^Si: Lfc. ) „ M*$:ig8 JC^-T. 0t£6&£;*li=rWO. l 5Atni©BI 

[0 116] 
(Xttflf 1 3 ) 

2 05) , ^Uig-fbyrU^y^^^T^^-^A (43-^*4 0 — 5 05) (7 
;i/KU>y^tt) > fcJztf (*#) 7?'JU-MiAft>eil^iII OSS 
C- 2 0 0 H, ^12 5 0^ ^f^-^tijCJV-, fH-XilK^ 

@9T-$5„ mcpMH^Ili, jtfy&ft^T y;i/£?*^;i/7> ; e-?A (^fil 

o~205) , mmi%i,$n<vi&.-fti?7 v jwtT-jiyy^—yz* (^?i4o~ 

5 0 5) , «AliC-2 0 0H-!?S>5. 1219 iU, l^ift^HPSfl?® 
[0 117] 

(S&teM l 4 ) 
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life. 

[0 118] 

(mmm 1 5 ) 

mmwi 4f^ifeMi#gsuss^t»:Lt, 

#ftfl^i:£ofe#?L«geffclli(ll)BI£*§£o 
[0 119] 

(HJfcM 1 6 ) 
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